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1 
This invention relates to devices which Will dis« 
connect an electrical load fròm its source ofvolt- 
age upon excessive voltage varïation Of said 
source. Such a load may, forexamplë, be a v61t- 
age stabilizer which will maintain  subStan- 
tially constant output voltge for v01tagevarïa- 
tions in the voltage sourcewhich do n0t exceed 
___10%. If, however, thesev61tagevariati0nSex- 
ceed ___10%, the stabilizèr is 0ftèn unable te csm- 
pensate for this increased variation s0-that-the 
stabilizer output voltage will Vaçy. in sucl case 
thestabflizer should be disconnected, as soon as 
the voltage variations of the  voltage s6ùrce ex- 
ceed __10%. 
Conventional magr/ètic switches cannot 
used as such a disconnecting"devicé bècause they 
can only be operated on much smaller voltage 
variations. If is possible t0 use an'electr0mag- 
netic relay which will resPonl - fo variations of 
more than ___ 10 %. I-towever, sh0uld thesé varia- 
tions greatly exceed __+10%, say ±60% the-e/i- 
ergizing coil of the relay must be sensitive enogh 
to respond to small variations, andye rñust be 
able to withstand large variations. Sensitivity 
small variations requires cofls of low voltage and 
current handling capacity; ability to withstand 
large variations requires colla of high voltage and 
cum'ent handling capacity. Tlïese tWb reqiire- 
ments are mutually incompatible for one relay. 
This invention meets both of the requirèments 
described above by using af least, two electroZ 
magnetic relays, whose energizing windings are 
connected in parallel with each other and whtch 
are adapted to be connected between a voltage 
source and an electrical load: 
lays, the lïrst relay, responds to asmall varia- 
tion of the voltage source,- the other relay, the 
second relay, responds to a large variation of the 
voltage source. In the last-mentioned case, the 
lïrst relay is de-energized with the use of con- 
tacts, connected in series with the flrst relay' and 
associated with the second relay. 
The first relay will withstand a maximum volt- 
age which is af most 5 tirnes the value of the 
minimum voltage fo which this relay will re- 
spond, a preferred ratio for this maximum-min- 
imum voltage relationship being 6. The secon_d 
relay will withstand a maximum voltage which 
is also 6 rimes the value of the minimum voltage 
to which this relay will respond. The minimum 
voltage of the second relay bas 6 rimes the value 
of the minimum voltage of the first relay. Thus 
the relay sYstem will withstand a maximum volt- 
age of 6X6 or 36 rimes the value of the minimum 
voltage that will operate the flrst relay, lelays 

with larger maximum-minimum voltägeratios 
nïay be used so that a greater maximum voltage 
can be withstood. When a voltage whicl4 will 
energize the second relay is supplied to the par- 
5 alleled energizing windings, both relaYs are en- 
ergized, but energizing the second rela/y de-ener- 
gizes' the first relay as described above. Thus 
the first relay winding is proected from large 
voltages. 
10 According to another feature of the invention 
tle parallel-connected relay windings, when usèd 
in conjunction with a three phase voltage source, 
are connected in series with the secondary wind- 
ings of three single-phase transformers, the pi- 
15 mary windings of which are adapted to be con- 
nected in star-connection to the thee phase 
voltage source. 
In order that the invention may be more clearly 
understood and readfly carried into effect, it will 
20 now be described more fully with reference to the 
aCcompanying diagrammatic drawing, given by 
way of example. 
A control apparatus 2' which is used to con- 
nect and disconnect a load  is connected to a 
.5 four wire, three-phase network . To the mains 
! are af the same rime connected the star-con- 
nected primary windings g of three- single-phase 
transformers , the secondary windings $ being 
arranged in series with two parallel-connected 
.30 relays  and , For a'smoother operation of these 
relays two Gratz-connected rectifiers 9 and  
are used. The first relay  is so proportioned as 
to respond, for example, to a voltage variation 
exceeding -510% or --10% of one of the phases, 
. whereas the relay  becomes energized only at a 
voltage 6 rimes aS high. A contact ! of relay 
 is connected in series with the relay . Fur- 
therrhore a contact  of relay  is connected in 
series with a contact 2 of relay . The contacts 
40 are kept normally closed by means of a spring 
g or the like. The two-serie-connected con- 
tacts 2 and 3 are cormected to the control ap- 
paratus 2. 
Since the secondary windings $ are delta-con- 
45 nected, the resulting secondary voltage at sym- 
metrical phase voltages will be equal to zero. 
Upon a variation in any of the phase voltages 
the equilibrium is .broken, however, and a cer- 
tain difference voltage will be set up across the 
50 relays. 
If the load  is tobe disconnected upon a sup- 
ply voltage variation exceeding 10% in any of 
the phases, this is effected by energizing the relaY 
] with the result that the contact 2 is opened 
5 and the load  ts disconnected by the control 
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apparatus 2. It may happen, however, that a 
30-fold voltage is set up across the relay 7, for 
example, if two of the three main fuses 5 are 
defective and the two disconnected phases are 
fed by return voltage from the remaining phase 
by way of engaged electrical apparatus. In this 
event the three transformers constituçed by a 
primary winding 4 and a secondary 6, carry pri- 
marily the saine voltage so that they are con- 
nected in parallel, whereas the three secondary 
windings 6 are connected in series, hence the 
resulting secondary voltage becomes three rimes 
as high as the voltage of a single winding, or 30 
rimes as high as the voltage variation of 10% 
to which the relay 7 will respond. When this 
occurs the relay 8 is energized, since it mini- 
mum energizing voltage is only 6 rimes as large 
as the minimum energizing voltage of relay 7. 
When relay 8 is energized, contact  is opened 
so that relay 7 is de-energized and thus carmot 
be damaged. At the same rime contact 3 is 
opened, since the contact 12 is closed automati- 
cally when reIay 7 is de-energized, so thaf the 
control apparatus 2 disconnects the load 3. 
What I claim 
1. Apparatus for disconnecing an electrical 
Ioad from a voltage source subject to voltage 
variation when the voltage of said source varies 
beyond a. predetermined amount comprising a 
first electromagnetic relay including an energiz- 
ing winding and contacts actuated thereby, a 
second electromagnetic relay mcluding an ener- 
gizing windin and contacts actuated thereby, 
means for couplin the ener$izing windings of 
both reIays in paraIIel relation to said voltage 
source, the energizing winding of said first relay 
havin a predetermined sensitivity at which this 
winding is energized upon occurrence of a rela- 
tively smalI variation in source voltage, the ener- 
gizing winding of said second relay having a pre- 
deteïmined sensitivity at which this winding is 
energized upon occurrence of a relatively large 
variation in source voltage, means interposing 
contacts of said second relay betveen the ener- 
gizing winding of said first relay and said source 
to effect de-energization of said first relay upon 
enerization of said scond relay, means includ- 
ing contacts of both relays for disconnecting said 
load from said souïce under given energization 
conditions of said two relays. 
2. Apparatus, as set forth in claim 1, vherein 
the voltage variation required to enrgize the 
second relay is at most eiht tfines as large as 
the voltage requiïed to enerize the first relay. 
3. Apparatus for disconnectin an electrical 
load from a voltage source subject to voltage 
variation when the voltage of said source varies 
beyond a predetermined amount comprising a 
first electromagntic relay includin an energizing 
winding and contacts actuated thereby, a second 
e!ectromagnetic relay including an energizing 
winding and contacts actuated thereby, means 

4 
for coupiing the energizing windings of both re= 
lays in parallel relation to said voltage source, 
the energizing winding of said first relay having 
a predetermined sensitivity at which this wind= 
 ing is energized upon occurrence of a relatively 
small variation in source voltage, the energizing 
winding of said second relay having a predeter- 
mined sensitivity at which this winding is ener- 
gized upon occurrence of a relatively large varia- 
10 tion in source voltage, means interposing contacts 
of said second relay between the energizing wind- 
ing of said first relay and said source to effect 
de=energization of said first relay upon energiza- 
tion of said second relay, means including con= 
1 tacts of both relay for disconnecting said load 
from said source in a first condition wherein said 
first relay is energized and said second relay is 
de-energized and in a second condition wherein 
said second relay is energized and said first relay, 
20 after being momentarfly energized, is de=en- 
ergized. 
4. Apparatus for disconnecting an electrical 
load from a three phase voltage source subject 
to voltage variation when the voltage of said 
25 source varies beyond a predetermined amount 
comprising a first electromagnetic relay including 
an energizing winding and contacts actuated 
thereby, a second electromagnetic relay including 
an energizing winding and contacts actuated 
30 thereby, three single phase transformers whose 
primary windings are adapted to be star con- 
nected to the three phase voltage source and 
whose secondary windings are connected in serres, 
means for coupling the energizin windings of 
35 both relays in parallel relation to the serially- 
connected secondary windings, the energizin 
winding of said first relay having a predetermined 
sensitivity at which this winding is energized upon 
occurrence of a relatively small variation in 
40 source voltage, the enerizing winding of said 
second relay having a predetermined sensitivity 
at which this winding is energized upon occur- 
rence of a relative!y large variation in source volt- 
age, means interposing contacts of said second 
4 relay between the enerizing windings of said 
first relay and said source to effect de-energiza- 
tion of said first relay upon energization of said 
second relay, means including contacts of both 
lays for disconnecting said load from said source 
50 under given energization conditions of said re- 
lays. 
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